Science Discovery

2018; 6(1): 62-71
http://www.sciencepublishinggroup.com/j/sd

doi: 10.11648/1.sd.20180601.21

ISSN: 2331-0642 (Print); ISSN: 2331-0650 (Online)

LgnY J' 0 I‘ Y
otlencer

Science Publishing Group

The Motion Analysis of Multi-degree-of-freedom Assembly
System in Space Station

Wang Pengfei >, Zhang Chengli" %, Liu Tonghui"?, Xing Shuai"*

'Beijing Institute of Spacecraft Environment Engineering, Beijing, China
’Beijing Engineering Research Center of the Intelligent Assembly Technology and Equipment for Aerospace Product, Beijing, China

Email address:
wangpengfeimisha@ 163.com (Wang Pengfei), zfox82 163.com (Zhang Chengli)

To cite this article:
Wang Pengfei, Zhang Chengli, Liu Tonghui, Xing Shuai. The Motion Analysis of Multi-degree-of-freedom Assembly System in Space Station.
Science Discovery. Vol. 6, No. 1,2018, pp. 62-71. doi: 10.11648/j.sd.20180601.21

Received: January 13, 2018; Accepted: February 27, 2018; Published: May 23, 2018

Abstract: Spacecraft assembly is the final stage and the key link in the realization of functionality and performance of aerospace
products, through the introduction of multi-degree-of-freedom assembly system in the intelligent assembly process of the large space
station, the intelligent assembly of large-scale products in the sealed capsule is realized. In this paper, based on three elements, those are
the spacecraft, the product to be installed and the multi-degree-of-freedom assembly system, a motion model of the
multi-degree-of-freedom assembly system is established, the movement trajectory of multi-degree-of-freedom assembly system is
analyzed detailly, according to the principle of inverse kinematics, path planning of the multi-degree-of-freedom assembly system is
carried out. Through the simulation software, the trajectory and path of the multi-degree-of-freedom assembly system are simulated,
the assembly path of the product in the sealed space of the space station is obtained. Finally, by constructing the virtual environment of
spacecraft assembly, the theoretical model and the calculation results are verified. Through analyzing the path planning of
multi-degree-of-freedom assembly system in space station, intelligent assembly of spacecraft products is achieved.
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